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PCI B # * » )* A * — * a Ji ** ■ flll# Jt JL 4l W > # itb »r 
Jl & IS ^'IfiJtT ' IM^^Tfc- 5 ]*^^^ B3lt# 

#-B>ft#lti£teflJfi8ft4*4Lft&JlS;£ : - tip T * ^ « to » ffl 

to » «.Ut]!5-ife*lP -r*^«to4L^j»f^* . A3£#-gia!i#|ti 
*BtfL#'lt*l8*Lfilttit */*r^ ■ 

A bus interface extender and methd thereof, is utilized 
between a bus arbitrator (e.g. a PCI bus arbitrator) and 
at least one PCI device such that amount of bus devices 
electrically coupled with the bus arbitrator can be 
increased without modifying architecture of the bus 
arbitrator. The bus arbitrator includes a priority 
decision module, a grant decision module, and a bus 
signal processing module. The priority decision module 
determines a priority sequence foreach of the bus 
devices. The grant decision module grants access of the 
proper bus device to the system bus, 
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according to request status and priority thereof. The bus 
signal processing module manages transmission of 
request/grant signals among the PCI devices and the bus 
arbitrator, according to decision of the grant decision 
module. 
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m - (-) m % • % m 

10 PCI I^IMtt H 2 11 -SL 3 11 % ±.&m 

20 II#^S«3£tf 

1 0 1 - 1 0 2 - 1 0 3 - 1 0 4 % - & J5§p 

131 - 132 - 133 - 134 $ — ^ 

108 - 109 - 1101 148 - 149 - 150 ft & & 

207 - 208 - 209 - 2 1 0 # ^ j& 

247 - 248 - 249 - 250#^^l 

105 - 106 - 107 | - PCI f f 

204 - 205 - 206 % — P C I $L * 

20 1 - 202 - 203 # — # fl§p 

351 - 352-353 ^^-#3§P 



3& - &Wi$LW 



*■ # a 3 A M a* - B Jll^iSitf f l^r* • JL # 

r i§L i£ it #• si: #■ (peripheral component 
interconnect, PCI) j B 8!t # & # -ft — S E >)Sl # 

# ip- » fcIntel*M993#-/9r#-;fc - ^ PCI f H # ^ 
PCIi >l#tf t ' - + A + f» «, « + 

# - il5-tfcPCISa!l#^#t • 5i^^3tJf-4tPCIS8?L 
*Mt^^ (PCI bus arbiter)#m.JL^^#^^PCiS>^ 

B >^L # # ^ * m ft » t£ P C I B 55ft # # a 1§ *P -ft ft 60 

it##je ^tR.ft&#^7^7C#it#tH.ft 
(Initialization Device Select, IDSEL) - # 4i tfl ft 
(request, REQ) » JSL Ifr °T m ft ( g r a n t , GNT)f PCI^ 



•$'J in !^ ° 

m ft » S^PCiaflfc##*8*.*W/tfl&iL#tttPCI 

a an # it i ^ *t a * * bl #j ' aA/^*^^3*ife»e,Ba 
£ ■ z? ° a *t • * — ****t*#*. 

fl£Jjt&i&ft&«t^*:B4LPCia8!t#|tJ£Bf ' ^ "ST jlfe 3& 
II & £ - « * -«t £ * W P C I S «L #Mt A If ' JkJL^^->fc 

*p to * - <ail##^Jf^^^ ° # _h #r ifc ' *» Jfe £ * ft £ 
^ • 



# # $ B ) » *PJfeifcj&iL4fcJl£as!t#|t£ttS**. • 

* * W ^ - ^ &} - ® >ft # -ft- ® HI & It S ' % 

m & ft - a at #Mt * is as. & - is a # it i *l • * 

a>T!t#<fr«4*fcltjEfete : - & 4* * ^ « ■ <& & ^ #• 

-a&#it*<tfLffl a aft. : — ^ t * ^ « & » 



it*6<ift>%.#lt*"5ra*3fe,«.fflfiafL# : a A -- m aft. # tn 

*t # it * * s >t?l m 4t ft a w a* * * / *r sr. it # it • 





#c 4& # ^ £ - ^ m fr\ ^ - ffi aft. # -ft- A 


^ ft 


2r * > # 3£ J9 ^ — ® >7fL # 2? t • f£ S aft. # £ i£ - 




* £ *t« : 


* — * £ it « % — ft aft. # H i - 




aft. # -ft ft i 


8S » J-X^^&lt^ • *b£*t-tt#-ftaft.#|t 




Jb* Alt : 


f. 4$ # ^ ifc £ aft. £Mt ft H ' *n> *t £ #: #1 $ — 


S aft. 


# It Jt M J 


fe#^itb# ft It JL • 





#jfc#*«*-ftaft.#ifc**jb#it'tt*-=.fta!L#|t 
i^tft-lti«it«.fflfia{L#Bf . & &&&-n&i&%t ' 

^-^.^3t»&$>j-^ «r m » *p A #: tM£ ffl tr ft aft. 
# • * t » ^-*-*fc#ltxw#**i*4k:fc*s&*fri* 
k at # # ft n -ft a ' ft^-i-i)i#ti&fjf itts'j 

&#****#^®#fc|tJt*fc4f-*-*4|'fc » * Jfr * # 

*tt*a(i#^«#*,it*##fe-i*a8!i^#*a«*t4f»jL 
-ft ft • 

♦ tjERsfL^^ftaisiBf^iifc^^B^-^ms&NF . u i 

#Mt ft H Dt - « ^ 4 it * # S»J ^ a -ft ft ' « # ft - 
*^ttft#fri4*^fc-fta!t#ltj£jftftflft.#^»4|*fc# 
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« *» # * ft * * £ (Round-Robin) . V? fit * 4fr - 

^ _L /9f ilk T ^ ' .# 91 A % T * : *T ^ afc: Ht 
U 'A £Mt A II ^ 'It 3L T ' i£&*t>fa&&g3fL#&£&S# 
& # » «.»>)!L#*3|ft«t*fJiJ5.**^4± ' JL & ^ u ft & & 

tf) # * • 

«.ffl4L^*fc^^B • * t • «PCiaflH#-lt«S510*»RI 



h «r a & m m m. m m. at » #-L*##.*t4B£-.&j8p 

102-104 A 1 3 2- 1 3 4 • -J" H 4 # ^ | ^ 108-110 A 
148-150^ #J#&*t^##i&ft£--PCI|t*105~107 
# « «. to & • * • *JS#*jS#PCIIii!t##tillOJ: 

#*#^r;&s&ftpci3ts&*af . ?p^r^jffl^t8^ii^f 

420f;'&i£#£#3ll*hftPCl3tS - **Aiti20i^ 
**ftit«*#« *-«fl»201~203 A35 1~3 5 3 • - 
=-#^2111311 ' &t«##.H.&l8p211Jl311J8 
^5li&^#*&ljL210A250#|tftPCISaSL#^^S 1 0 ft e& 
^1 ^ - # 104 A 134 H # • «3*Jg»J#*fr-*t#. 
(Request)lflt - t^"ST(Grant)tflSt • jtb ' i& % ' ~ 
4£Ji§P 201-203 -5. 351-3 5 3 *T it i& # 3ft t 207-209 A 
247~249^^>J^.^tt^^^ft H — PCl3t^204~2064t 

*^l©-5T>f^ftH!,^iU > H^PCIfi)i#^^g 10 
& T & t£ # £ It j£ 2 0 ffi Ah m # - if ^ - ^ JSSp 1 0 4 1 
134 • ^^^#-PCIf S • <aiti&*#i|>!4L#fcJ£i2 0 
«PT*R*h#l&T3'IB£-=. PCIjg.f.204-206 ' t#PCIi 
>^*Mt^^l0f l l^^^^ftPCI^X*4^ft4^it^^ 

^lli t^#'|-l^-PCI f 1 1 0 5- 1 0 7 1 
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204-20631 I J* JW * * ft £ - 4L # * 4 4 # P C I 
It JL ^ ft • #i^^-PCIf f 105 - 106 > 1 0 7 # P C I & 
*#ft^»J#*£*ll ' 12- 13 - iflj | - PCI t i 
204 - 205 - 206^PCI^.E^^i^^3®^t7F^?>J* . 
^^Jt^^ ^21 - 22 - 23 • Jfc ft ft 3ft. # t ' *b # # 

t 4L - • * + /tf«1t**k»#***-*-A#.=.PCI3t 
IS Sll#**t##it ' — tfr * tR * 1fr ■ 

jjijtA. — ft8ft.#3tit. - 

tkm~-Hr^ffi%2m ' -a ft * # w & 4fe * * w # 

)Lf t i . J= # A * fc, # : 

& 3 0 1 - — ^^JfcJfc#fcL302*a--PCimftJfc«#ft 

303 • **tfft&#$*fc#fe301^teft--ftik*lifc;£ft 

M 304##-#— PCI|t*204~206«t^*A,J«^(*A 
*3B4L-flfcjt*«*) ■ Ji ft ft A # * * ft JW 3 0 4 4* fl tt 
# - PCIf I 204~206 ^T|t# % ft ft aft. # & $i # $r - 
ft & j* /?■ • t^^^r^r^m.fe302 #, ^.#_Li4ft^«^^:^ 

A'J 3 0 4" • -fr^*t4u*(Inital)B**IHt[IJ«^* — P C I It I 
204~206t~**&^ft&##£-PCl3tI • JL * « 

pciimt*ii^-**.«tii - f£ 

ft**— PCIfti204~206^ffl*Hlt*/*^*lft*.# 

11 



A « ' *^-»—PCI|t*204~206A***|frljL# 
it} — # — ffrJ&1H.^(Request)J.f£#£3i f 2 0 W # i ^. 
ffi ft 35SL # ii. it Mt ' tPCimt4SI.& 3 0 3 tH* - | = 
& *p 2 1 1 *B *f #• d! -£--ifr*tR,ifc^f*PCIft >ft # 4t ft H 
10 - a*£F0tt#*-PCI&JLlO5~lO7*.1fr4lfil*--*& 
ft • 

pci® % £Mt ft n i o # 3d ft - a is # ft # it - ■ *r 

(Grant)tR^Hf » «PCimSfej£3£«jta.303-#-'ffciit#i£3F- 
^jfcifc«fe302#^£^PCI|ti204~206*.fc&Jtt/£ 

i*«-«-ib-^j=-^-sr«i«; > a ^ ^ « ^ — PClf f 

& & ft >7H # «E f 'J m ' 3t iL f& $ — P C I It 4 H & & ft >ft # 

^ fl ^ I ^ # m t # i| • 

^&*t^M 302#aPCimS£&3£;i&&L3 0 3 T3&i&^l&ii#| 

# # ' j&&i&&^Jii#£gii4fcM^.|&si$ l 3i ' _& jl > ^3® 

^^&#?']^^f&3£^-f&<ltf£^^#^^t:fcFlash 
Memory • 

*20^ft&#*;£**!|304#fl! - |ft si £ ft & *t ft ft *( 
^ (Fix-Priority Arbitration)^^ & # 4t • # s& 
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*fc#*J4tBfrl&* 7 # - % — PCI t. *204~206/9f;fe«- 
Jft6<jPCl3t*/£Sfc ' JiS£^&*i&#&;fc#ai3fe*ol,2,il 
3 • * tPCIf I^t^A^ ' W4k«bJt«ftjb4l«ltttt, 
^ % ' If * # & 4£ ffl i>i >^ M ° j. . itm® %Llk &m 

«PCI|t*^ft*21**-PCIJtJL*&A«ft*#*» • * 

20^PCimftd^4f|jfeL3034£«lfc*J*. £ ttPCIi 
3S 1 0 flf # #- # — I '^P »T(Grant)mt Bf ' -fr « "sf 
^^^^ 30 2 ^#:^^^#^:^:^.I l j 304^t^^:^^:^,jii 
# > U tt * £ — PC If 1 204-206 taffiif^^ 
*-PCI|tl ■ «***3«^ft&#*J4t 
^l^l^-PCIf f 204 » teftHfr^lfcPCIfflSfcjfcjg^jte. 
3 0 3 #J m H t% % ^ PCI f *204Jfc#&*$*-1fr£ 
(Request)jRI » **Pt*#.=.PCI|tJL204-fc*b4L*frjfc*. 

tiB^timtft#^ff20J.x#iijt#iit^ ' 

«^"T*^«&302^^^«.4*«ft^«^J*.«4-i'J6«j* 
£*&4l6(ft&4lfi*ftft£2)6$3;— PCIJ6t£205 ' |SJ b£ # 

ttf $ :ipciti205 #4^-t^^i ' ~ 
pen i 205 ^.t^t eititi^f f 20f a - tt^m 

§fe^i2EPCIB}ft£Mt^ifl0 • JWt***Ti*;t*te302lfc* 
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«PCItR.ftj£a£4£*i.303fi-£~PCI|t£205#ilj - 

£ 3ft. m 4SE f'J * # # ~ Ifr T tR, §fe ' gp I5J & * — P C I It £ 2 0 5 

n % m> s # & it ' « it *t p c i s m «. st ^ # it ( b u s 

Transaction) • EL ' PCI|t£205#te 

♦I * * 4L «t • * tt*T*^**L302^«l<ftaft3fc*<ftijt 
^36<||- PCIf f 206*»tt#J»f ' ' 

¥r m. ft * - 

^ ffo • * tt ft. & # ifc * JW 3 0 4 # fl IB- ft & # >ft A 

« 5*. . »r m it at * ft & * & * * m. t m t& «t# >x • 

«t A «. » ###ft$ftfc#tt£— PCI|ti204#J*&;^ 
- & ft * ft. «| B* . ^fi)t#^^J#t ^^l-PCItf 

#^^^I'J 3 04#, ^ ffl ^ ^ - t#3|(Round-Robin)f 
* * ^ * « A • *#H^4A~4B® . #, ill 7F ^ # 

^x-^^fe^J^ftife,#^^:^S I J304^^t^-^#^ft^# 
*t ft 4ft * 6*1 ft & m * • #ifc*3*ft&*l*l*ft*3* 1 «lft& 

m n & & m ¥s ( i n i t a i ) b£ ^ m u & m m. % - ^ m n • *p ^ 

to**-*— PCI|t*ttPCI|t*#ft*A4f » £ ft & ft 
m tto m VL fa ' -fa^is]^^^^ : — ;H-#*£^ft 

*,ii^6d l-PCIf I 6t#tPCII^IMt t 1 1011 A 
#^^.^20m^ib^^-^»T(Grant)1IL^;^ » « * * 
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* & & ft & > T ' #-#~PCIJ£^204~206>k# 

t • PCI&£*tt*2l4L#^PCI&1204tt4&4l4*. 

* # ft itj # & « • ' - 0 tl^-PCIf I204 6t#- 
|p^(GRANT)HlS^ ' —*ilt A 
*o#4AB/*rjF^ft'IB,'fe&*£3 ' «n|*^|3St^*l 
f ^f^PCIf f ^t22^i^.PCIf 1 205 • 

ft3t«ft*^PCI|t*^SE224^PCI^jE205il*.^*.- ' 
<SLPCI|ll*«23«PClXi206*tt* ' I'J^I-PCI 
&£206^^#t£PCIE>ft#tf»;&it 10 « Ai|^iti20 
* £ — ^«T(GRANT)mt • - 3. % % — PCIf I 
2 0 6 ^ ffl i& ffi 3il # it i£ & ' *PCIf t236f|f it# 

!£224L$^PCIiR^205S&^t#*&^PCimifc #r a 

4L»3fc^r*^jJfl3&H ' * JIH J* #3 T : IT & ^ 3r S£ 3 0 
t ' **fc#$7*fcilfclllM*ft : & * » 3 l » gp # *t - % ^ 
PCI&X204~206#ii! - *^-#*«l*f'-'**|tX 
20 ; #^#^S32 » &f£#£&£20te##»&£]##- 
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H10 : # 3$ S 3 3 ' ^^PCII)1## t i - 
**tHlfeJL«^»-PCI|til05~107/ff«-di4L^.-ffc^ 

?P^*^tM^^$ftf^-PCIf 1 1 05- 1 07 t^fr 

^tU^^t-te^^msfe » 5BL^T^^rit5.^-^S34 • t£ pci 

i )llMt t ^ lO^fff IB - ^ -^^(Grant)tH t f t 
6d^-PCIt I ; > • PP ^ 4t * 4* 

S41 » t#*,ff20#i|t^itPCII^#^tilO^ 
* Hi ^ - £ - tfr- *T (Grant) tfL flfc > #^#«US42 » te-ifc - 

JW PCI|tJt204~206 
1£ £ £ & *E : & ' it *T ^ 3$ S 4 3 • fttH^t-l-f 
ilt3t,#^|-PCIf f ; » ^t^^S44 t ' 4. « « 

tai'J ^l-PCIt 14:^4^ - ti(Request)tffl K 
A # jut ft • 

*o * # « 4 4 t & & " " b£ . JUitfrlj^* 

45 • Bp^B«-^^-*— ^TtHife^«*tafJ^^— PCI 

HI. • a«iiiS5-ifeJ.^J»S47 ; el*. » 

£ " • H'J it i£ 5- 3$ 4 6 • ?Pft#^^f it^^^I^f 
T-^l-4ilf ibi^l-PCIf f • Jfc Ef *J *M 4 • 

#A*riftiE*^«***i4Li;^.pci|i**«Jl^-**. 

(Request)^«®^#6fj^H ' *>#*^^A"? M • jt'J 
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PCIJt* ' #L *b m * - * * Kt 
a IJ * t ' I - PCIf 4^'ti(Request)f ffl ft 

ft # ft ^ ft ' J- « * # *t A 9 — P C I 4fc » * *. ft * 
& ' H'l & *r # S$ S 4 5 ' 5pli-|-^7ini|f ttta^'l 

# $ ~ P C I & J: » a^*tt#fc*Jtt*— PCl|t*##* 
& ft >7Sl # it it # & f!l £ ' #^^it5-^I^S47 ' it- 
Hi $ ~ p c i jfc i & & & k 'Ml m rai m m ft # m % # & * 

it - ^ «. • - *! * £ # - $ j=. P C I ML ■ jt # & It £ . ' *'] X 
$>] # Hi S 3 1 » 

' ft tt*#««#*jtlft#ts*»pcnt 

# # a H ft & ' ®ifc*^i^i£^^i&l& St 

V*£**4*PCI|t»4Lit* • 

£ A # ^ W m * 1 1fr ^ * #J la ffl # & * ^ • 
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riitit^^i^i^st^t * ^pci m vkm # n ^ & 

$3® *4fe#*ft9§ *-1T*«m*«-6&-«ffl ^#^^^t^^ 
#5B j^#^^B>ft#^®#£#&^33&.imB • 



10 PCI ii#frti 211 1311 | = 
20 ftft#4>fiiftft4t£ 



1 0 1 


- 1 0 2 


- 1 0 3 > 


■ 104 £ - & 1 




1 3 1 


- 1 3 2 


-13 3- 


134 £ - 4£ 


BSD 
HPT 


1 0 8 


-109 


- 1 1 0 - 


207 - 208 - 


2 0 9 


1 4 8 


- 1 4 9 


-15 0- 


■ 247 - 248 - 


24 9 


1 0 5 


-106 


- 1 0 7 


% - PCI ff 




204 


- 205 


- 206 


£ — PCI |t * 




20 1 


- 202 


- 203 


% — * *P 




3 5 1 


-352 


- 3 5 3 


£ — 




3 0 1 


ft £4§ 


f ft 




302 
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303 pcimt4sin 304 it & m & ZL&m 

S 3 0 - S31 > S32 - S33 - S34 - S41 > S42 - S43 - 
S44*S45-S46-S47 35T & J» 
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-- 4* ft at # 


® It ft It ft • ffl a # ft - ft >ft # -ft li 


flf & 46 *I 


ft 3(L # It X it ft » t I)i#Mtt 




A M %L 


«t* * - * 


J5§P ' 


jl # - ^- #ii§pt"=rffi^^ 


— 


n m # 


# - ® an m 


It X 


t H 4& ■ a # « # % - 


ft 


A # it 


ftm# a - 






* t « 


^ ijt. ^ 


# «. 


it * * .=. ^i8p^j.^-^=. 


* 


ssp • t£ 


9 2. w 


& t£ 


■ SfciHHtfttf-tf**- 


4t 


J3§P % 4± 




#- 






ft >7fL # 


It * * & 


& » 






3& ~~ 


W ^ HsC s& @l 






ft 


-Am it 


it ft £ - *f- 




St » ^ f£ ^ $ — ft >ft # It 




& $ — 


& asp # & # 


#- 


# 45. ffl ft # it it ^ it 45. 




$L fr> a 












*» t It * *'J 




£l*flf3fc*.ft>fc# "fr ® 'It 


ft 


'* ft ' 


it - & 't* 


• 








-ft A* 




m 





- 9 — ft ssl # it x tst 3: * $t m S SSl # it it # ft it *R ft I 

- *f T & £ *& . ^^ttft^t^^^^i'j » n m ft 

&^^i^#t£# — ft 3ft # It ft ' JL*fc«tt$-=-ft8lL#|tft 
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<ft\ 

-ftft^mftftaa** ' * m s an # -ft ft n # & 



^^-^^-^^rm^^-it't^^ — ffi ft # It a • ft m & 

jLta£^ftft#ft**fcftftft#4L«#«lft#ft - 

3^ *>*ft*#iftiiiaujfi/tfft4Lftft#4h«ftfcitjL. 

£tt£Eft##ftlSA||:fe|t£^1£^&--;!£PCI® 
ft # £ # -t • 

4 - ^tft*#«ftffl£2:iK/tf3&4^ft#-fri&ftfe|ti. 

^tftft&ftafefcftJWa-ftffiJfcft&ftttftft*, - 

5 ^ *it* + *IftlB*23«/9f3t4Lftft^^»||*,|t*» 

* + ft ft ft ft JW * - ft ft ft ft ft # ft ft sS, • 
6- *»t***|jftffljpl4l/9fSt4LBlft#^»4*>t.ft*' 

ft«pii-**ft« s ft # *t it ^ ft ^ m f& ^ t£ m ft 

# # ft » -it * • 

7 - -ftEft#^®#&&£>ffi^€4±ftft-®ft#'ft 
ft n ' a # *g n ft #Mt ft n m s& 4£ #'J # ft ft # it a 
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